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Semiannual S t a t u s  Report  
T h i s  r e p o r t  d e s c r i b e s  r e s e a r c h  i n  p r o g r e s s  on t h e  n i n t h  e p i s o d e  I U E  
programs l i s t e d  below. The p r i n c i p a l  i n v e s t i g a t o r  i s  J u l e s  P. Halpern,  and 
t h e  p e r i o d  covered  i s  7/1/86 - 12/31/86. 
Rapid V a r i a t i o n s  i n  t h e  Far-UV Spectrum of t h e  Cool Ap S t a r  2 1  Com 
(Lead I n v e s t i g a t o r :  R. Monier) 
A r c h i v a l  s p e c t r a  t h a t  cover t h e  r o t a t i o n  of t h e  s ta r  r e v e a l e d  l a r g e  
v a r i a t i o n s  shor tward  of 1700 8 w i t h  a maximum ampl i tude  of 0.85 mag i n  t h e  
range  1450 - 1550 8 .  I n  o r d e r  t o  d e t e r m i n e  t h e  p h y s i c a l  mechanisms r e p o n s i b l e  
f o r  t h e  f l u x  v a r i a t i o n s ,  w e  (Monier and Megessier  1987, submi t ted  t o  Astronomy 
and A s t r o p h y s i c s )  computed s y n t h e t i c  s p e c t r a  f o r  t h e  r e g i o n  1450 - 1510 A. 
I r o n  was found t o  be the major s o u r c e  of o p a c i t y  i n  t h i s  s p e c t r a l  r e g i o n .  
However, w e  found t h a t  models computed w i t h  d i f f e r e n t  i r o n  abundance f a i l  t o  
r e p r o d u c e  t h e  observed v a r i a t i o n s .  More s o p h i s t i c a t e d  models which i n c l u d e  
v a r i a t i o n s  i n  e f f e c r i v e  tempera ture  a s  w e l l  a s  v a r i a t i o n s  i n  i r o n  abundance 
can  account  f o r  t h e  s p e c t r a l  v a r i a t i o n s .  A p o s i t i v e  c o r r e l a t i o n  is  s e e n  
between t h e  i r o n  abundance and  t h e  e f f e c t i v e  tempera ture .  The i n c r a s e  i n  i r o n  
o p a c i t y  a l l o w s  d e e p e r ,  h o t t e r  l a y e r s  t o  be seen ,  a n  e f f e c t  which v a r i e s  
smoothly throughout  t h e  r o t  a t  ion. 
A n a l y s i s  of t h e  a r c h i v a l  s p e c t r a  of 21 Corn a l s o  r e v e a l e d  an i n s t a n c e  of 
l a r g e  ampl i tude ,  r a p i d  l i n e  v a r i a t i o n s  a t  wavelengths s h o r t e r  t h a n  1700 A. 
Low r e s o l u t i o n  s p e c t r a  d i s p l a y  d e e p ,  broad a b s o r p t i o n  l i n e s  which come and  go 
i n  80 minutes  o r  less.  We reobserved 21 Com dur ing  4 s h i f t s  i n  J u l y  1986 t o  
s e a r c h  f o r  f u r t h e r  r a p i d  v a r i a t i o n s  i n  t h e  l i n e s .  High r e s o l u t i o n  s p e c t r a  
were t a k e n  u s i n g  a l t e r n a t e l y  t h e  SWP and LWP cameras (optimum exposure times 
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were 15-20 minutes) .  So f a r  w e  have analyzed t h e  SW s p e c t r a  i n  t h e  1700-1800 
A range. Broad l i n e s  ( v  s i n  i = 70 h / s )  a r e  h i g h l y  blended.  The s t r o n g e s t  
l i n e s  are  d u e  t o  Fe 11. Comparison of s p e c t r a  t a k e n  1 hour  a p a r t  shows t h a t  
t h e  i n t e n s i t y  and p r o f i l e s  of t h e  Fe X I  l i n e s  vary.  I n  most s p e c t r a ,  t h e  
b l e n d s  a r e  asymmetric w i t h  marked b l u e  o r  r e d  wings. I n  some s p e c t r a ,  s e v e r a l  
l i n e s  become double.  We a r e  c u r r e n t l y  doing a s y s t e m a t i c  s e a r c h  f o r  l i n e  
d o u b l i n g  and s h e l l  components t o  de te rmine  t h e  t i m e  scale of p o s s i b l e  s h e l l  
e j e c t  i o n s .  
E l l i p t i c a l  S e y f e r t  G a l a x i e s  
(Co-Inves t iga tor :  R. Monier) 
The two s h i f t s  devoted t o  t h i s  program took p l a c e  i n  J u l y  1986. SWP 
e x p o s u r e s  of Arp 102 B and  NGC 6212 were o b t a i n e d ,  as was an  LW? exposure  of 
Arp 102  B. Very f a i n t  continuum emiss ion  was d e t e c t e d  i n  each  case.  The o n l y  
emiss ion  l i n e s  v i s i b l e  a r e  t h e  narrow Components of Lyman a .  Analys is  i s  
underway t o  de te rmine  whether  t h e  continuum i s  s t e l l a r  o r  nonthermal ,  s i n c e  
the continuum i s  predominant ly  s t e l l a r  i n  t h e  v i s i b l e .  The Ly a l i n e s  w i l l  be 
compared w i t h  t h e  narrow components of  t h e  Salmer l i n e s  t o  t e s t  models € o r  t h e  
p h o t o i o n i z a t i o n  of t h e  narrow-l ine r e g i o n .  This  w i l l  be d i f f i c u l t  i n  t h e  case 
of  Arp 102 B because  of  a r a d i a t i o n  e v e n t ,  which h i t  d i r e c t l y  on t h e  l i n e .  
Simultaneous o p t i c a l  spec t roscopy of both g a l a x i e s  w a s  o b t a i n e d  a t  Lick  
Observatory.  Cont inuing  o p t i c a l  spec t roscopy w i l l  b e  used t o  s e a r c h  f o r  
changes i n  the R a l m e r l i n e  p r o f i l e s  of Arp 102B which would be i n d i c a t i v e  of a 
b i n a r y  b r o a d - l i n e  region.  
./' . 
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V a r i a t o n s  of Cool Ap S t a r s  w i t h  Strong Magnetic F i e l d s  
(Lead I n v e s t i g a t o r :  R. Monier) 
The o b s e r v a t i o n s  f o r  t h i s  n i n t h  y e a r  program have n o t  been c a r r i e d  o u t  
y e t .  S p e c t r a  c o v e r i n g  t h e  r o t a t i o n a l  c y c l e s  of two Ap s t a r s ,  53 Cam and 78 
V i r ,  w i l l  b e  o b t a i n e d  i n  May 1987. 
X-Ray S e l e c t e d  BL Lac O b j e c t s  
(Co-Inves t iga tor :  J. P a t t e r s o n )  
Two o u t  of  t h e  t h r e e  s h i f t s  a l l o c a t e d  t o  t h i s  program were c a r r i e d  o u t  i n  
December, 1986. Each s h i f t  was devoted e n t i r e l y  t o  a l o n g  SWP exposure.  Both 
0414+009 and  1415+259 were d e t e c t e d  i n  t h e  cont inuuu.  No emiss ion  l i n e s  were 
d e t e c t e d ,  conf i rming  t h e  BL Lac n a t u r e  of t h e s e  o b j e c t s . ,  This r e s u l t  i s  
e s p e c i a l l y  i m p o r t a n t  i n  t h e  case  of 0414+009 s i n c e  t h e  publ i shed  o p t i c a l  
spec t rum h a s  v e r y  small wavelength coverage ,  and o p t i c a l  p o l a r i z a t i o n  h a s  n o t  
y e t  been  measured. We a l so  obta ined  a n  o p t i c a l  spectrum of 0414+009 a t  Lick  
Observa tory  i n  O c t .  1986, which g r e a t l y  e x t e n d s  t h e  wavelength coverage. No 
LWP e x p o s u r e s  were o b t a i n e d  due t o  t i m e  c o n s t r a i n t s .  The f i n a l  s h i f t  f o r  t h i s  
program w i l l  t a k e  p l a c e  i n  March 1987, and w i l l  b e  used t o  observe t h e  t h i r d  
BL Lac on the l i s t ,  1101-232. 
